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FRXOGDIIHFWWKHVDIHW\RIZRUNHUVLQWKHGHQWDOSURIHVVLRQ7KHPHWKRGRORJ\XVHGEHQFKPDUNLQJOLWHUDWXUHDYDLODEOHEXWLWDOVR
UHOLHGRQSHUVRQDOH[SHULHQFHDQGRQDVHULHVRIEHVWSUDFWLFHVDQGJXLGHOLQHVWKDWGHVFULEHPHWKRGVIRUHPSOR\HUVDQGHPSOR\HHV
WRLPSURYHKHDOWKDQGVDIHW\LQWKHGHQWDOILHOG7KHUHVHDUFKKDVDOORZHGWKHSUHSDUDWLRQRIOLVWVWKDWSURYLGHEDVLFLQIRUPDWLRQ
DERXWWKHELRORJLFDOFKHPLFDOSK\VLFDODQGSV\FKRVRFLDOKD]DUGZHOODVRQWKHPDLQFRQWUROVWUDWHJLHVIRUGHQWDORIILFHV7KH
LQIRUPDWLRQFRQWDLQHG LQ WKLVSDSHU LV LQWHQGHG WR VHUYHDVDJXLGH IRUFRQWLQXRXV LPSURYHPHQWRI2+6V\VWHPV LQ WKHGHQWDO
SURIHVVLRQ

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.H\ZRUGVLGHQWLILFDWLRQULVNGHQWDOZRUNSODFHVDIHW\
,QWURGXFWLRQ
:RUN HQYLURQPHQW RI GHQWDO SUDFWLFHV DQG FOLQLFV KDV FKDQJHG FRQVLGHUDEO\ LQ UHFHQW \HDUV DQG FRQWLQXHV WR
HYROYH DV D UHVXOW RI QHZHTXLSPHQW DQG WHFKQRORJLHV GHYHORSPHQW RI QHZGHQWDOPDWHULDOV QHZ VXEVWDQFHV IRU
GLVLQIHFWLRQDQGVWHULOL]DWLRQLQFOXGLQJVRFLRHFRQRPLFFKDQJHV


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:RUNHUV LQ GHQWDO SUDFWLFHV FRQWLQXH WR EH SUHGLVSRVHG WR LQIHFWLRXV GLVHDVHV PXVFXORVNHOHWDO GLVRUGHUV
UHVSLUDWRU\ GLVRUGHUV H\H LQMXULHV QRLVH UDGLDWLRQ FKHPLFDO ULVN IDFWRUV LQFOXGLQJ SV\FKRORJLFDO SUREOHPV 7KH
QXPEHURIRFFXSDWLRQDODFFLGHQWVDQGGLVHDVHVUHPDLQXQDFFHSWDEO\KLJK$FFRUGLQJWRGDWDUHJDUGLQJ(XURSH>@
DFFLGHQWVLQWKHKHDOWKVHFWRUDUHKLJKHUWKDQWKH(8DYHUDJH,QDGGLWLRQWKHKHDOWKVHFWRULVUDQNHGVHFRQGLQ
WKHLQFLGHQFHRIPXVFXORVNHOHWDOGLVRUGHUVDIWHUFRQVWUXFWLRQVHFWRU$QHDUOLHUVXUYH\IURP1RUZD\IRUH[DPSOH>@
IRXQGWKDWSXEOLFKHDOWKGHQWLVWVUHSRUWHGRFFXSDWLRQDOKHDOWKFRPSODLQWVVXFKDVGHUPDWRVHVH\HUHVSLUDWRU\
DQGV\VWHPLFFRPSODLQWVDQGDOVRPXVFXORVNHOHWDOSUREOHPV
7KH FRQWLQXRXV FKDQJHV LQ WKH ZRUN HQYLURQPHQW LQ WKH GHQWDO ILHOG EULQJ ZLWK WKHP QHZ FKDOOHQJHV IRU
HPSOR\HUV DQG ZRUNHUV LQ WKH GHQWDO VHFWRU 'HQWDO SUDFWLFHV DQG FOLQLFV DUH IDFHGZLWKPDQ\ FKDOOHQJHV LQ WKH
LPSOHPHQWDWLRQ DQG FRQWLQXRXV LPSURYHPHQW RI 26+ PDQDJHPHQW V\VWHP 5HODWLRQV EHWZHHQ WKH YDULRXV
FRPSRQHQWVRIULVNPDQDJHPHQWLQFOXGLQJULVNPDQDJHPHQWIUDPHZRUNLVKLJKOLJKWHGDQGVKRZQLQ,62LQ
)LJXUH$UHVSRQVLEOHRUJDQL]DWLRQLVIRFXVHGRQFRQWLQXRXVLPSURYHPHQWRI26+PDQDJHPHQWZKLFKLQFOXGHV
SODQQLQJ ZKDW WR GR 3/$1 GRLQJ ZKDW ZDV SODQQHG '2 DFWLYLW\ DVVHVVPHQW &(& DQG SHUIRUPLQJ ZRUN
UHFRPPHQGHGWRLPSURYHWKHV\VWHP$&7>@
7KH NH\ FRPSRQHQW RI D KHDOWK DQG VDIHW\ SURJUDP LV WR FRUUHFWO\ LGHQWLI\ KD]DUGV DQG WR KDYH WKH PRVW
DSSURSULDWHPHDVXUHV7KLVILUVWVWHSLQYROYHVLGHQWLI\LQJDOOSRVVLEOHFLUFXPVWDQFHVRUHYHQWVWKDWPD\DIIHFWGHQWDO
ZRUNHUVLQWKHLUZRUNSODFH
,QDJRRG26+PDQDJHPHQWV\VWHPULVNVLGHQWLILFDWLRQLVSURDFWLYHO\FDUULHGRXWZKHQHYHUWKHUHDUHFKDQJHVDW
WKHZRUNSODFH$OWKRXJK WKLV UHTXLUHVPRUHHIIRUW IURP WKHSHUVRQQHO LQ WKHRUJDQL]DWLRQ LWSURYLGHV WKHJUHDWHVW
UHZDUGEHFDXVHLWDOORZVKD]DUGFRQWUROEHIRUHLWEHFRPHVDVLJQLILFDQWSUREOHP7KHUHIRUH WRHIIHFWLYHO\SUHYHQW
DFFLGHQWV DWZRUN DQG RFFXSDWLRQDO GLVHDVHV WKH26+ V\VWHPPXVW XVH WKH SURFHVV RI FRQWLQXRXV LPSURYHPHQW
LQFOXGLQJSURDFWLYHLGHQWLILFDWLRQDQGFRQWURORIULVNVDWVRXUFH

)LJ7KHUROHRI26+PDQDJHPHQWV\VWHPLQWKHRIILFHRUGHQWDOFOLQLF

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5HVHDUFKPHWKRGRORJ\DQGGDWDVRXUFH
$V DPHWKRGRORJ\ZHXVHGEHQFKPDUNLQJ OLWHUDWXUH DYDLODEOH EXWZH UHOLHG RQSHUVRQDO H[SHULHQFH DQGRQ D
VHULHVRIEHVWSUDFWLFHVDQGJXLGHOLQHV WKDWGHVFULEHPHWKRGVIRUHPSOR\HUVDQGHPSOR\HHV WR LPSURYHKHDOWKDQG
VDIHW\LQWKHGHQWDOILHOG>@
7KHVWXG\FRQVLVWHGRIWZRSKDVHV3KDVHRQHLQFOXGHGWKHDQDO\VLVRIDYDLODEOHOLWHUDWXUHDQGEHVWSUDFWLFHVLQWKH
ILHOGWKHGDWDFROOHFWLRQ3KDVHWZRFRQVLVWHGRIGUDZLQJXSOLVWVRISRWHQWLDOULVNVOLVWVWRKHOSGHQWDORUJDQL]DWLRQV
LQLGHQWLI\LQJWKHULVNVDQGWDNLQJDSSURSULDWHFRQWUROPHDVXUHV
,W PXVW EH HPSKDVL]HG WKDW PHUH FRQVXOWDWLRQ RI WKHVH OLVWV LV QRW VXIILFLHQW WR LGHQWLI\ ULVNV EXW UHTXLUHV D
QXPEHU RI VSHFLILF DFWLYLWLHV IRU HDFK VLWXDWLRQ $FWLYLWLHV WKDW FDQ KHOS LQ WKH SURFHVV RI KD]DUG LGHQWLILFDWLRQ
LQFOXGH ZRUNSODFH LQVSHFWLRQV FKHFNOLVWV UHFRUGV RI SDVW DFFLGHQWV RU LQFLGHQWV DYRLGHG LQIRUPDWLRQ IURP
PDQXIDFWXUHUVFRQVXOWLQJHPSOR\HHVDQGFRPSOLDQFHZLWKWKHVWDQGDUGV
2QFH KD]DUGV DUH LGHQWLILHG D KLHUDUFK\ RI FRQWURO LV QHFHVVDU\ WR UHGXFH WKH SRWHQWLDO H[SRVXUH RI ZRUNHUV
+LHUDUFK\RIFRQWUROVLQFOXGHVLQRUGHURISUHIHUHQFHWKHIROORZLQJ>@
x (OLPLQDWLRQRIWKHKD]DUG
x 7HFKQLFDOFRQWUROVRUFRQWUROVDWWKHVRXUFHRIGDQJHU
x $GPLQLVWUDWLYHDQGSURFHGXUDOFRQWUROV
x 3HUVRQDOSURWHFWLRQHJ33(RUFRQWUROVGLUHFWO\FRQFHUQLQJZRUNHU
7KHOLVWVWRLGHQWLI\ULVNIDFWRUVLQFOXGHDIRUPDWZKLFKUHDGLO\LGHQWLILHVWKHPDLQFDWHJRULHVRIULVNIDFWRUVIRU
LQMXU\DQGLOOQHVVJURXSHGDFFRUGLQJWRWKHW\SHRIWKHJHQHULFHOHPHQWVLQWKHGHQWDOZRUNV\VWHP
5HVXOWV
7KH UHVHDUFKKDV IDFLOLWDWHGRUJDQL]DWLRQRI OLVWV WKDWSURYLGHEDVLF LQIRUPDWLRQDERXW WKHELRORJLFDO FKHPLFDO
SK\VLFDODQGSV\FKRVRFLDOKD]DUGLQGHQWDORIILFHVZHOODVWKHPDLQFRQWUROVWUDWHJLHVIRUDOOWKHVHKD]DUGVZKLFK
DUHSUHVHQWHGLQWKHWDEOHVEHORZ
$YDULHW\RIELRORJLFDOKD]DUGVSRVHSRWHQWLDOULVNVIRUWKHKHDOWKFDUHZRUNHULQGHQWLVWU\7DEOHSURYLGHVEDVLF
LQIRUPDWLRQ DERXW ELRORJLFDO KD]DUGV DQG FRQWURO VWUDWHJLHV ( $ DQG 3 DUH XVHG WR GHVLJQDWH (QJLQHHULQJ
$GPLQLVWUDWLYH DQG33( SHUVRQDO SURWHFWLYH HTXLSPHQW FRQWUROV7HFKQLFDO FRQWUROV ( DUHPRVW HIIHFWLYH WKDW
HOLPLQDWH RU UHGXFH ULVN IROORZHG E\ DGPLQLVWUDWLYH FRQWUROV VXFK DV WUDLQLQJ DQG UXOHV IROORZHG E\ SHUVRQDO
SURWHFWLYHHTXLSPHQW
7DEOH3RWHQWLDO%LRORJLFDO+D]DUGVDQG&RQWUROV
%LRORJLFDO+D]DUGV 6XPPDU\RI0DMRU&RQWURO6WUDWHJLHV(±(QJLQHHULQJ$±$GPLQLVWUDWLYH3±33(
([SRVXUHWRELRORJLFDODJHQWV
LQEORRGDQGVDOLYDRISDWLHQWV
WKURXJKFRQWDFWZLWKEORRG
DQGVDOLYDRUWKURXJKFRQWDFW
ZLWKFRQWDPLQDWHGQHHGOHRU
VKDUSLQVWUXPHQWVLQFOXGLQJ
RUWKRGRQWLFVZLUHV
((TXLSPHQWWRPLQLPL]HIRUPDWLRQRIDHURVROVUXEEHUGDPVKLJKVSHHGHYDFXDWLRQHWF2EWDLQ
PHGLFDOKLVWRU\RISDWLHQWV(QJLQHHUHGQHHGOHVWLFNSUHYHQWLRQGHYLFHV$YDLODELOLW\RIVKDUSVFRQWDLQHUV
IRUGLVSRVDO3URSHUGLVLQIHFWLRQRILQVWUXPHQWVDQGGHFRQWDPLQDWLRQRIHQYLURQPHQWDOVXUIDFHVODE
VXSSOLHVDQGPDWHULDOV9DFFLQHV
$&RPSOLDQFHZLWKDOOLQIHFWLRQSUHYHQWLRQDQGFRQWUROSUDFWLFHV1RUHFDSSLQJRIQHHGOHVHYHQLI
PXOWLSOHLQMHFWLRQVLQVDPHSDWLHQW6DIHZRUNSURFHGXUHVWRPLQLPL]HIRUPDWLRQRIDHURVROVZKHUH
SRVVLEOHSURSHUSDWLHQWSRVLWLRQLQJHWF3URSHUGLVSRVDORIZDVWHPDWHULDOV,PPXQL]DWLRQSURJUDP
:RUNHUHGXFDWLRQ
38VHRIJORYHVH\HDQGIDFHSURWHFWLRQZKHQVSODVKHVRUVSODWWHUVDUHSRVVLEOH*RZQVRUXQLIRUPV
WKDWVKRXOGEHFKDQJHGGDLO\RUZKHQFRQWDPLQDWHG
([SRVXUHWRUHVSLUDWRU\
LQIHFWLRXVGLVHDVHWKURXJK
DLUERUQHWUDQVPLVVLRQ
(0HGLFDOKLVWRU\RISDWLHQWV9DFFLQHV
$*RRGKRXVHNHHSLQJSUDFWLFHV&RPSOLDQFHZLWKDOOLQIHFWLRQSUHYHQWLRQDQGFRQWUROSUDFWLFHV
,PPXQL]DWLRQSURJUDP:RUNHUHGXFDWLRQ
333(EDVHGRQWKHULVNDVVHVVPHQWPD\LQFOXGHJORYHVUHVSLUDWRU\SURWHFWLRQH\HSURWHFWLRQDQGRWKHU
SURWHFWLYHFORWKLQJ
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([SRVXUHWRUHVSLUDWRU\
LQIHFWLRXVGLVHDVHWKURXJK
GURSOHWWUDQVPLVVLRQLQFOXGLQJ
VSODWWHUVIURPERG\IOXLGVDQG
SURMHFWLOHVZKLOHXVLQJKLJK 
VSHHGGHYLFHV
(0HGLFDOKLVWRU\RISDWLHQWV9DFFLQHV
$&RPSOLDQFHZLWKDOOLQIHFWLRQSUHYHQWLRQDQGFRQWUROSUDFWLFHV,PPXQL]DWLRQSURJUDP:RUNHU
HGXFDWLRQ
38VHRIJORYHVH\HDQGIDFHSURWHFWLRQZKHQVSODVKHVRUVSODWWHUVDUHSRVVLEOH*RZQVRUXQLIRUPV
WKDWVKRXOGEHFKDQJHGGDLO\RUZKHQFRQWDPLQDWHG
([SRVXUHWRHQYLURQPHQWDO
ELRORJLFDOFRQWDPLQDQWVIURP
YHQWLODWLRQV\VWHPVZDWHURU
IRRG
(0DLQWHQDQFHRIYHQWLODWLRQV\VWHPV(DUO\VSLOOFOHDQXS3UHYHQWLYHPDLQWHQDQFHRIYHQWLODWLRQ
V\VWHPVDQGZDWHUVXSSO\V\VWHPVZLWKUHJXODUWHVWLQJWRHQVXUHSURSHUIXQFWLRQLQJ(DUO\GHWHFWLRQDQG
UHPHGLDWLRQRIPRXOG
$,QIHFWLRQSUHYHQWLRQDQGFRQWUROSUDFWLFHVUHODWHGWREXLOGLQJPDLQWHQDQFHDQGIRRGSUHSDUDWLRQ
3URWRFROVIRUFRQVWUXFWLRQDQGUHQRYDWLRQSURMHFWVWKDWUHGXFHFRQWDPLQDWLRQ:RUNHUHGXFDWLRQ
38VHRISURSHU33(ZKHQFOHDQLQJFRQWDPLQDWHGHQYLURQPHQWDOVXUIDFHVLQFOXGLQJJORYHVUHVSLUDWRU\
SURWHFWLRQDQGH\HSURWHFWLRQ
6RXUFHRIGDWD>@
,Q7DEOHDUHSUHVHQWHGWKHFKHPLFDOKD]DUGVPRVWFRPPRQO\HQFRXQWHUHGE\WKHGHQWDOSHUVRQQHODQGPHWKRGV
RIFRQWURO
7DEOH3RWHQWLDO&KHPLFDO+D]DUGVDQG&RQWUROV
&KHPLFDO+D]DUGV 6XPPDU\RI0DMRU&RQWURO6WUDWHJLHV(±(QJLQHHULQJ$±$GPLQLVWUDWLYH3±33(
([SRVXUHWRDYDULHW\RI
GLVLQIHFWLQJDQGFOHDQLQJ
DJHQWVLQURXWLQHFOHDQLQJ
DFWLYLWLHVUHODWHGWRSDWLHQW
FDUH
(0DLQWDLQDGHTXDWHJHQHUDOYHQWLODWLRQ$XWRPDWLFGLOXWLQJPDFKLQHV
$3XUFKDVHLQUHDG\WRXVHFRQFHQWUDWLRQVWRPLQLPL]HKDQGOLQJ:RUNHUHGXFDWLRQ6DIHZRUNSURFHGXUHV
:+0,6SURJUDPDQGPDLQWHQDQFHRI06'6V
3*ORYHVDQGH\HSURWHFWLRQ
([SRVXUHWRPHWK\O
PHWKDFU\ODWHXVHGDVD
ILOOHU
(6XEVWLWXWLRQZLWKOHVVKDUPIXOSURGXFW0DLQWDLQDGHTXDWHJHQHUDOYHQWLODWLRQ(QFORVHGPL[LQJGHYLFHV
/RFDOH[KDXVWYHQWLODWLRQ
$'HYHORSVDIHZRUNSURFHGXUHV0DLQWDLQJRRGK\JLHQHSUDFWLFHV(GXFDWHZRUNHUVLQWKHQDWXUHRIWKH
KD]DUG0HGLFDOPRQLWRULQJRIZRUNHUV
3*ORYHVH\HSURWHFWLRQDQGIDFHVKLHOGV5HVSLUDWRUVEDVHGRQULVNDVVHVVPHQW
([SRVXUHWRYDULRXVPHWDOV
RUVLOLFD
(6XEVWLWXWLRQZLWKOHVVKDUPIXOSURGXFW0DLQWDLQDGHTXDWHJHQHUDOYHQWLODWLRQ(QFORVHGPL[LQJGHYLFHV
/RFDOH[KDXVWYHQWLODWLRQ+(3$YDFXXPV
$'HYHORSVDIHZRUNSURFHGXUHV0DLQWDLQJRRGK\JLHQHSUDFWLFHV:HWPRSSLQJZKHUHVLOLFDLVSUHVHQW
(GXFDWHZRUNHUVLQWKHQDWXUHRIWKHKD]DUG0HGLFDOPRQLWRULQJRIZRUNHUV
3*ORYHVH\HSURWHFWLRQDQGIDFHVKLHOGV5HVSLUDWRUVEDVHGRQULVNDVVHVVPHQW
([SRVXUHWRPHUFXU\ZKHQ
KDQGOLQJPHUFXU\
FRQWDLQLQJDPDOJDPV
((OLPLQDWLRQRIPHUFXU\FRQWDLQLQJDPDOJDPV6XEVWLWXWLRQZLWKOHVVKDUPIXOSURGXFW0DLQWDLQDGHTXDWH
JHQHUDOYHQWLODWLRQ/RFDOH[KDXVWYHQWLODWLRQZKHQUHPRYLQJROGDPDOJDPV
$6DIHZRUNSURFHGXUHV(GXFDWHZRUNHUVLQWKHQDWXUHRIWKHKD]DUG0RQLWRUZRUNHQYLURQPHQW
IROORZLQJDVSLOO(QVXUHJRRGK\JLHQHSUDFWLFHV6WRUHSURGXFWVDSSURSULDWHO\WRGHFUHDVHH[SRVXUH
33URWHFWLYHFORWKLQJJORYHVH\HDQGH\HSURWHFWLRQDQGUHVSLUDWRU\SURWHFWLRQ
([SRVXUHWRODWH[IURP
FRQWDFWZLWKODWH[JORYHV
RUFRPSRQHQWVRIPHGLFDO
GHYLFHV
(6XEVWLWXWLRQZLWKOHVVKDUPIXOSURGXFW0DLQWDLQDGHTXDWHJHQHUDOYHQWLODWLRQ
$3XUFKDVLQJFRQWUROVWROLPLWODWH[FRQWDLQLQJPDWHULDOVIURPHQWHULQJIDFLOLW\(GXFDWHZRUNHUVLQWKH
QDWXUHRIWKHKD]DUGKDQGZDVKLQJDIWHUJORYHUHPRYDOSURSHUJORYHGRQQLQJDQGUHPRYDO3HULRGLF
VFUHHQLQJRIZRUNHUV
([SRVXUHWRVFHQWHG
SURGXFWVWKDWPD\LQGXFH
VHQVLWL]DWLRQ
((OLPLQDWLRQRIVFHQWHGSURGXFWV6XEVWLWXWLRQZLWKOHVVKDUPIXOSURGXFWV0DLQWDLQDGHTXDWHJHQHUDO
YHQWLODWLRQ
$'HYHORSVFHQWIUHHSROLFLHV(GXFDWHZRUNHULQWKHQDWXUHRIWKHKD]DUG3RVWVLJQDJHLQZRUNDUHDV
ZKHUHDIIHFWHGZRUNHUVZRUN

6RXUFHRIGDWD>@
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7DEOHVKRZVWKHSK\VLFDOKD]DUGVPRVWFRPPRQO\HQFRXQWHUHGE\GHQWDOZRUNHUVDQGWKHLUFRQWUROPHWKRGV
7DEOH3RWHQWLDO3K\VLFDO+D]DUGVDQG&RQWUROV
3K\VLFDO+D]DUGV 6XPPDU\RI0DMRU&RQWURO6WUDWHJLHV(±(QJLQHHULQJ$±$GPLQLVWUDWLYH3±33(
(UJRQRPLFKD]DUGV
DVVRFLDWHGZLWK
DZNZDUGVXVWDLQHG
SRVWXUHVDQG
UHSHWLWLRQGXUDWLRQ
((UJRQRPLFDOO\GHVLJQHGZRUNVWDWLRQFKDLUVLQVWUXPHQWVDQGHTXLSPHQW8VHDXWRPDWLFDQGXOWUDVRQLF
LQVWUXPHQWVDQGWRROVZKHQHYHUSRVVLEOH8VHRILQGLUHFWYLVLRQZKHQWUHDWLQJPD[LOODU\WHHWK&RQVLGHUDQRQ
WUDGLWLRQDOVWRROVXFKDVDVDGGOHFKDLULPSURYHSRVWXUHDQGPRELOLW\0LQLPL]HJODUHWKURXJKWKHXVHRI
DSSURSULDWHOLJKWLQJDQGZLQGRZFRYHULQJV
$$GMXVWWKHZRUNVWDWLRQWRWKHSDWLHQWDQGWKHZRUNHUHDFKWLPH6FKHGXOHSDWLHQWVLQDQHIIRUWWRUHGXFHULVN
IDFWRUV:RUNHUHGXFDWLRQUHJDUGLQJHUJRQRPLFKD]DUGVDQGFRQWUROVWUDWHJLHV6DIHZRUNSURFHGXUHV(DUO\
UHSRUWLQJRIVLJQVDQGV\PSWRPVRIHUJRQRPLFFRQFHUQV6WUHWFKHVDQGPLFUREUHDNV$OWHUQDWHZRUNLQJSRVLWLRQ
IUHTXHQWO\.HHSIUHTXHQWO\XVHGLQVWUXPHQWVLQHDV\UHDFK3XUFKDVLQJVWDQGDUGVIRUHUJRQRPLFDOO\GHVLJQHG
ZRUNVWDWLRQVFKDLUVLQVWUXPHQWVDQGHTXLSPHQW0DLQWHQDQFHRIHTXLSPHQW
(UJRQRPLFKD]DUGV
DVVRFLDWHGZLWK
FRPSXWHUXVHRU
ZRUNVWDWLRQGHVLJQ
((UJRQRPLFDOO\GHVLJQHGZRUNVWDWLRQVFKDLUVDQGHTXLSPHQW,QFRUSRUDWHDGMXVWDEOHZRUNVWDWLRQWR
DFFRPPRGDWHVKDUHGXVHE\HPSOR\HHVRIYDULRXVVL]HV
$$GMXVWPHQWRIZRUNVWDWLRQDQGFKDLUWRILWXVHU:RUNHUHGXFDWLRQUHJDUGLQJHUJRQRPLFKD]DUGVDQGFRQWURO
VWUDWHJLHV6HOIDVVHVVPHQWWRROVWRDVVLVWZRUNHUVLQLGHQWLI\LQJDQGFRQWUROOLQJULVNIDFWRUV6DIHZRUNSURFHGXUHV
(DUO\UHSRUWLQJRIVLJQVDQGV\PSWRPVRIHUJRQRPLFFRQFHUQV6WUHWFKHVDQGPLFUREUHDNV3XUFKDVLQJVWDQGDUGV
IRUHUJRQRPLFDOO\GHVLJQHGFRPSXWHUZRUNVWDWLRQVFKDLUVDQGHTXLSPHQW(UJRQRPLFDVVHVVPHQWV0DLQWHQDQFHRI
ZRUNVWDWLRQVFKDLUVDQGHTXLSPHQW
([SRVXUHWRLRQL]LQJ
UDGLDWLRQZKHQWDNLQJ
GHQWDO;UD\V
(:RUNSODFHGHVLJQWRSURYLGHGLVWDQFHEHWZHHQZRUNHUDQGVRXUFH$SSURSULDWHVKLHOGLQJPDWHULDOVSHUPDQHQW
ZKHUHSRVVLEOH,QWHUORFNV\VWHPV(TXLSPHQWGHVLJQWRPLQLPL]HVFDWWHU3RVLWLRQLQJGHYLFHVIRUSDWLHQWV$XGLEOH
VLJQDOVRQPDFKLQHVZKHQH[SRVXUHLVHQGHG5HSODFHPHQWRIROGHUGHQWDO;UD\HTXLSPHQWZLWKQHZHUHTXLSPHQW
ZLWKDGGLWLRQDOVDIHW\IHDWXUHV
$:RUNHUHGXFDWLRQ6DIHZRUNSURFHGXUHVUHGXFHH[SRVXUHWLPHSURFHGXUHVUHTXLULQJIHZHUZRUNHUVLQDUHD
HWF6FKHGXOLQJ5DGLDWLRQVDIHW\SURJUDP([SRVXUHPRQLWRULQJ
3/HDGJORYHVDSURQVHWFDVUHTXLUHG
([SRVXUHWRODVHU
EHDPVGXULQJGHQWDO
SURFHGXUHV

((QVXUHDUHDKDVQRUHIOHFWLYHVXUIDFHV/RFDOH[KDXVWYHQWLODWLRQ)DLOVDIHV\VWHPV/RFNNH\DFFHVVIRU
DFWLYDWLRQ
$5DGLDWLRQVDIHW\SURJUDP:RUNHUHGXFDWLRQ6DIHZRUNSURFHGXUHVLQFOXGLQJSODFLQJODVHULQVWDQGE\PRGH
ZKHQQRWLQXVHVLQJOHRSHUDWRUDFWLYDWLRQDFWLYDWHODVHURQO\ZKHQWLSLVXQGHUGLUHFWREVHUYDWLRQE\VXUJHRQHWF
5HVWULFWHGZRUNDUHD/DVHUVDIHW\SURJUDP
3*ORYHVJRZQVDQGH\HSURWHFWLRQEDVHGRQVSHFLILFSDUDPHWHUVRIODVHULQXVHZDYHOHQJWKSXOVHYHUVXV
FRQWLQXRXVZDWWDJHODVHUFODVVW\SH
([SRVXUHWR89$
UDGLDWLRQZKHQFXULQJ
UHVLQEDVHGPDWHULDOV
((TXLSPHQWPDLQWHQDQFH$UHDGHVLJQ%OXHOLJKWILOWHUV
$:RUNHUHGXFDWLRQ6DIHZRUNSURFHGXUHVLQFOXGLQJUHYLHZDQGDWWHQWLRQWRHTXLSPHQWPDQXIDFWXUHU¶V
JXLGHOLQHV
3(\HSURWHFWLRQZLWK89ILOWHUV
)DOOLQJKD]DUGV
DVVRFLDWHGZLWKVOLSV
WULSVDQGIDOOV
(,QVWDOOVOLSUHVLVWDQWIORRULQJ'HVLJQVWDLUZHOOVDFFRUGLQJWRDFFHSWHGVDIHW\VWDQGDUGV(QVXUHDGHTXDWHOLJKWLQJ
$3HUIRUPUHJXODUPDLQWHQDQFHRQIORRULQJVWDLUZHOOVKDOOZD\VKDQGUDLOVHWF,QVSHFWODGGHUVSULRUWRXVH
:RUNHUHGXFDWLRQ,PSOHPHQWDVSLOOFOHDQXSSURJUDPWKDWLQFOXGHVSURPSWVSLOOFOHDQXSXVHRIZDUQLQJVLJQVHWF
0DLQWDLQJRRGKRXVHNHHSLQJSUDFWLFHVDQGPLQLPL]HFOXWWHUDQGWULSSLQJKD]DUGV
3$SSURSULDWHIRRWZHDUZLWKJULSSLQJVROHVDQGJRRGVXSSRUW
&XWVIURPVKDUS
LQVWUXPHQWVLQFOXGLQJ
PHGLFDOLQVWUXPHQWV
DQGVFLVVRUV
($YRLGXVHRIVKDUSVZKHQQRWUHTXLUHG5HSODFHVKDUSVZLWK6DIHW\(QJLQHHUHG0HGLFDO'HYLFHV3URSHUVWRUDJH
RIVKDUSV
$:RUNHUHGXFDWLRQ6DIHZRUNSURFHGXUHV
3*ORYHV
([SRVXUHWRFU\RJHQLF
DJHQWVLQFU\RVXUJLFDO
SURFHGXUHV
(6XEVWLWXWLRQ&2LQVWHDGRI12ZKHUHSRVVLEOH3URSHUVWRUDJHRIFRQWDLQHUVLQFOXGLQJH[KDXVWYHQWLODWLRQ
VFDYHQJLQJV\VWHPVVWRUDJHDZD\IURPPRLVWXUHLJQLWLRQVRXUFHVDQGIODPPDEOHPDWHULDOV8VHRISURSHUOLIWLQJ
DQGWUDQVIHUGHYLFHVKDQGWUXFNRUFDUW&RQWDLQHUVZLWKSUHVVXUHUHOLHIYDOYHV(TXLSPHQWPDLQWHQDQFH5HVWULFWHG
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DFFHVV
$:RUNHUHGXFDWLRQ6DIHZRUNSUDFWLFHV6SLOODQGH[SRVXUHHPHUJHQF\UHVSRQVHHTXLSPHQWDQGSURFHGXUHV
2[\JHQGHSOHWLRQPRQLWRULQJGHSHQGLQJXSRQKD]DUGDVVHVVPHQW
3)DFHVKLHOGVJRJJOHVLQVXODWHGJORYHVDQGSURWHFWLYHFORWKLQJDVUHTXLUHGEDVHGRQKD]DUGDVVHVVPHQW
(DUSOXJVLIYHQWLQJJDVHV
%XUQVIURPKDQGOLQJ
UHFHQWO\KHDWVWHULOL]HG
HTXLSPHQW
(:RUNSURFHVVGHVLJQWRPDQDJHHTXLSPHQWWXUQRYHU
$6DIHZRUNSURFHGXUHV5RWDWLRQRIVXSSOLHV
3+HDWUHVLVWDQWJORYHV
)LUHSURMHFWLOHVRU
SK\VLFDOLQMXU\LI
FRPSUHVVHGJDV
F\OLQGHUVXVHGIRUD
YDULHW\RISURFHGXUHV
DQGPDLQWHQDQFH
DFWLYLWLHVDUH
GDPDJHGGURSSHGRU
PLVKDQGOHG
(,QVWDOOSURWHFWLYHYDOYHFDSVZKHQF\OLQGHULVQRWLQXVHLIWKHF\OLQGHULVHTXLSSHGZLWKDPHDQVRIDWWDFKLQJ
FDSV6HFXUHDQGUHVWUDLQF\OLQGHUV
$6DIHZRUNSURFHGXUHVWKDWLQFOXGHVXVHFDUHPDLQWHQDQFHVWRUDJHDQGWUDQVSRUW:RUNHUWUDLQLQJ
333(EDVHGRQKD]DUGDVVHVVPHQWDQGW\SHRIFRPSUHVVHGJDV3URWHFWLYHIRRWZHDUIRULPSDFWKD]DUGZKHQ
KDQGOLQJODUJHF\OLQGHUV


(OHFWULFDOKD]DUGV
DULVLQJIURPXVHRI
HOHFWULFDOFRUGVDQG
DSSOLDQFHV
(*URXQGIDXOWFLUFXLWLQWHUUXSWHUVZKHQXVHGFORVHWRZDWHUVRXUFHV
$6DIHZRUNSURFHGXUHVWKDWLQFOXGHXVHRIHOHFWULFDOFRUGVSRZHUEDUVDQGDSSOLDQFHVWKDWLQFOXGHVIDFLOLW\
DSSURYDOUHTXLUHPHQWV:RUNHUWUDLQLQJ
6RXUFHRIGDWD>@
6WUHVVIXO VLWXDWLRQV LV DQ LQWULQVLFSDUWRI WKHRFFXSDWLRQRIDGHQWLVWPDQ\FOLQLFDO VLWXDWLRQVFDXVH VWUHVV WR D
GHQWLVW ,Q 7DEOH  DUH VXPPDUL]HG WKHPRVW FRPPRQ SV\FKRORJLFDO ULVNV HQFRXQWHUHG E\ZRUNHUV LQ KHDOWKFDUH
DFWLYLWLHVLQJHQHUDODQGGHQWLVWU\LQSDUWLFXODU
7DEOH3RWHQWLDO3V\FKRORJLFDO+D]DUGVDQG&RQWUROV
3V\FKRORJLFDO+D]DUGV 6XPPDU\RI0DMRU&RQWURO6WUDWHJLHV(±(QJLQHHULQJ$±$GPLQLVWUDWLYH3±3HUVRQDO
'HSUHVVLRQDQ[LHW\
VOHHSGLVRUGHUVRWKHU
PHQWDOLOOQHVVDVD
UHVSRQVHWRH[FHVVLYH
ZRUNSODFHVWUHVVRUV
$:RUNHUHGXFDWLRQDERXWWKHVLJQVDQGV\PSWRPVRIGHSUHVVLRQDQ[LHW\VOHHSGLVRUGHUVRWKHUPHQWDOLOOQHVV
(OLPLQDWLRQRIZRUNSODFHULVNIDFWRUVIRUGHSUHVVLRQDQ[LHW\VOHHSGLVRUGHUVRWKHUPHQWDOLOOQHVV3URYLVLRQRI
VXSSRUWVHUYLFHVDQGSURJUDPV%HQHILWSODQVSURYLVLRQ(IIHFWLYHUHWXUQWRZRUNSURJUDPV
33URJUDPVWRPDLQWDLQRUEXLOGUHVLOLHQFHRUFRSLQJVNLOOV'HYHORSPHQWRIVXSSRUWV\VWHP&RPPXQLFDWLRQ
ZLWKIDPLO\SK\VLFLDQ
6XEVWDQFHDEXVHDVD
UHVSRQVHWRH[FHVVLYH
ZRUNSODFHVWUHVVRUV

$:RUNHULQYROYHPHQWLQVXEVWDQFHDEXVHSROLF\DQGSURFHGXUHVGHYHORSPHQW:RUNHUHGXFDWLRQDERXW
VXEVWDQFHDEXVH7UDLQLQJZRUNHUVDQGVXSHUYLVRUVWRUHFRJQL]HWKHVLJQVRIVXEVWDQFHDEXVH3URFHGXUHVWROLPLW
LQGLYLGXDODFFHVVWRQDUFRWLFV3URYLVLRQRIFRXQVHOOLQJVHUYLFHVDQGUHWXUQWRZRUNSODQV
3,QFUHDVHDZDUHQHVVRIVXEVWDQFHDEXVHVLJQVDQGV\PSWRPV&RPPXQLFDWLRQZLWKFRXQVHOORUV5HSRUWWR
IDPLO\SK\VLFLDQ3DUWLFLSDWHLQWUHDWPHQWSURJUDPVDQGUHWXUQWRZRUNSURJUDPV
6WUHVVUHODWHGWRZRUN
OLIHFRQIOLFW

$0DQDJHPHQWSROLFLHVDQGSURFHGXUHVWKDWVXSSRUWZRUNOLIHEDODQFHHJYROXQWDU\UHGXFHGKRXUVYROXQWDU\
SDUWWLPHZRUNSKDVHGLQUHWLUHPHQWWHOHFRPPXWLQJMREVKDULQJSDLGDQGXQSDLGOHDYHVGHSHQGHQWFDUH
LQLWLDWLYHVHWF:RUNGHVLJQHGWRDGGUHVVZRUNORDGDQGZRUNGHPDQGVLVVXHV5HOLDQFHRQSDLGDQGXQSDLG
RYHUWLPHLVUHGXFHG6XSSRUWLYHPDQDJHPHQWFXOWXUH:RUNOLIHEDODQFHSROLFLHVDUHFRPPXQLFDWHGWRZRUNHUV
7KHXVHDQGLPSDFWRIZRUNOLIHEDODQFHSROLFLHVLVPHDVXUHG
37LPHORJXVHGWRWUDFNWLPH:RUNOLIHEDODQFHSURJUDPVDUHXWLOL]HG:RUNDFWLYLWLHVDUHLVRODWHGIURPKRPH
WLPH7LPHLVHIIHFWLYHO\PDQDJHG'D\VRIIDUHSURWHFWHG$SSURSULDWHVOHHSKDELWV6RFLDOVXSSRUWV\VWHPLVLQ
SODFH
$EXVHE\FOLHQWVRU
PHPEHUVRIWKHSXEOLF
(,VRODWLRQDUHDVIRUDJLWDWHGFOLHQWV)XUQLWXUHDUUDQJHPHQWWRSUHYHQWZRUNHUVHQWUDSPHQW/RFNDEOH
ZDVKURRPVIRUZRUNHUVVHSDUDWHIURPFOLHQWRUYLVLWRUV&RQWUROOHGDFFHVV*UDWLQJRUEDUVRQVWUHHWOHYHO
ZLQGRZV%ULJKWOLJKWLQJLQSDUNLQJORWV$ODUPV\VWHPVDQGSDQLFEXWWRQV9LGHRVXUYHLOODQFH
$0DQDJHPHQWSROLFLHVDQGSURFHGXUHVUHODWHGWRQRWROHUDQFHRIYLROHQFHRUDEXVH:RUNHUHGXFDWLRQLQ
YLROHQFHDZDUHQHVVDYRLGDQFHDQGGHHVFDODWLRQSURFHGXUHV:HOOWUDLQHGVHFXULW\JXDUGV(VFRUWVHUYLFHVWR
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SDUNLQJORWV/LDLVRQDQGUHVSRQVHSURWRFROVZLWKORFDOSROLFH3ROLFLHVUHODWHGWRFRQWURORINH\V:RUNLQJDORQH
SROLFLHV5HSRUWLQJSURFHGXUHVIRULQFLGHQWVDQGQHDUPLVVHV8VHRIQDPHWDJV
3$ELOLW\WRUHTXHVWVXSSRUW8VHRIFRXQVHOOLQJVHUYLFHV
$EXVHE\FRZRUNHUV

($ODUPV\VWHPVDQGSDQLFEXWWRQV9LGHRVXUYHLOODQFH
$0DQDJHPHQWSROLFLHVDQGSURFHGXUHVUHODWHGWRQRWROHUDQFHRIYLROHQFHRUDEXVH:RUNHUHGXFDWLRQLQ
YLROHQFHDZDUHQHVVDYRLGDQFHDQGGHHVFDODWLRQSURFHGXUHV:HOOWUDLQHGVHFXULW\JXDUGV(VFRUWVHUYLFHVWR
SDUNLQJORWV:RUNLQJDORQHSROLFLHV5HSRUWLQJDQGLQYHVWLJDWLRQSURFHGXUHVIRULQFLGHQWVDQGQHDUPLVVHV
3$VVHUWLYHQHVVWUDLQLQJ8VHRIPHGLDWLRQDQGRUFRXQVHOOLQJVHUYLFHV
+D]DUGVUHODWHGWR
ZRUNLQJDORQH
Ɣ7KUHDWRIYLROHQFH
Ɣ0HGLFDOHPHUJHQFLHV
ZKHQDORQH
(&RPPXQLFDWLRQGHYLFHV5HVWULFWHGDFFHVV:RUNSODFHGHVLJQFRQVLGHUDWLRQV3DQLFDODUPV%ULJKWOLJKWLQJ
0LUURUVWRIDFLOLWDWHVHHLQJDURXQGFRUQHUVRUKDOOZD\VVXUYHLOODQFHFDPHUDV
$6FKHGXOLQJWRDYRLGKDYLQJZRUNHUVZRUNDORQH:RUNHUWUDLQLQJ:RUNLQJDORQHSROLFLHV$GHTXDWHVHFXULW\
(VFRUWVHUYLFHVWRSDUNLQJORWV

6WUHVVUHODWHGWRFULWLFDO
LQFLGHQWV
$7UDLQLQJWRLQFUHDVHDZDUHQHVVRIVLJQVDQGV\PSWRPVRIFULWLFDOLQFLGHQWVWUHVV&ULWLFDOLQFLGHQWVWUHVVWHDP
WRUHVSRQGWRLQFLGHQWV&RPPXQLFDWLRQDQGFDOOSURFHGXUHVWRPRELOL]HWHDP'HIXVLQJVDQGGHEULHILQJV
3'HYHORSPHQWRIVXSSRUWV\VWHPVWRDVVLVWLQGHDOLQJZLWKVWUHVV8VHRIFRXQVHOOLQJVHUYLFHV
³7HFKQRVWUHVV´UHODWHG
WRWKHLQWURGXFWLRQRI
QHZWHFKQRORJ\
('HVLJQRILQVWUXPHQWVRUHTXLSPHQWZLWKXVHUIULHQGO\IHDWXUHV
$6HOHFWLRQSURFHGXUHVWRHQVXUHXVHUIULHQGO\WHFKQRORJ\FKRLFHV3URYLVLRQRIVXIILFLHQWWUDLQLQJIRUZRUNHUV
:RUNHUSDUWLFLSDWLRQLQVHOHFWLRQDQGLPSOHPHQWDWLRQRIQHZWHFKQRORJ\3URYLVLRQRISUREOHPVROYLQJUHVRXUFHV
DQGVXSSRUWZRUNHUV%DFNXSSODQVLQWKHHYHQWRIIDLOXUHV&KDQJHPDQDJHPHQWVWUDWHJ\IRULQWURGXFWLRQRIQHZ
WHFKQRORJ\5HDOLVWLFH[SHFWDWLRQVUHJDUGLQJXVHRIFRPPXQLFDWLRQWHFKQRORJ\/LPLWXVHRIWHFKQRORJLFDO
PRQLWRULQJRIZRUNHUSURGXFWLYLW\6HWWLQJDQGFRPPXQLFDWLRQRISULRULWLHV
36HOIHGXFDWLRQFRQFHUQLQJQHZWHFKQRORJLHV7LPHPDQDJHPHQWVWUDWHJLHV2SHQFRPPXQLFDWLRQDERXWVWUHVV
UHODWHGWRFKDQJH+HDOWK\OLIHVW\OHV6HWWLQJUHDOLVWLFJRDOV/LPLWLQJWKHQHHGWRPXOWLWDVN7HFKQRORJ\³WLPH
RXWV´(YDFDWLRQV
+D]DUGVUHODWHGWR
LPSDFWVRIDJLQJRQ
ZRUNHUV

$0DQDJHPHQWSROLFLHVDQGSURFHGXUHVWKDWHQVXUHQRDJHGLVFULPLQDWLRQ3URDFWLYHSROLFLHVWRDFFRPPRGDWH
DJLQJZRUNHUV7UDLQLQJRSSRUWXQLWLHVIRUDJLQJZRUNHUV(GXFDWLRQIRUDOOZRUNHUVRQLQWHUJHQHUDWLRQDO
FRPPXQLFDWLRQ$JLQJZRUNHUVDVWUDLQHUVPHQWRUV)OH[LEOHZRUNDUUDQJHPHQW-REUHGHVLJQWRDFFRPPRGDWH
DJLQJZRUNHUV
3+HDOWK\OLIHVW\OH8VHRIFOLHQWDQGPDWHULDOKDQGOLQJHTXLSPHQW$GHTXDWHVOHHS$ZDUHQHVVRISRWHQWLDOVLGH
HIIHFWVRIPHGLFDWLRQ
+D]DUGVUHODWHGWR
VKLIWZRUNDQGKRXUVRI
ZRUN


(:RUNHQYLURQPHQWGHVLJQHGWRLPSURYHDOHUWQHVVDQGPLQLPL]HGURZVLQHVV$SSURSULDWHOLJKWLQJOHYHOV
/LJKWLQJOHYHOVWKDWDUHDGMXVWDEOHE\ZRUNHUV$SSURSULDWHWKHUPDOHQYLURQPHQW:HOOOLWVDIHDQGVHFXUH
ZRUNLQJHQYLURQPHQW
$0DQDJHPHQWSROLFLHVDQGSURFHGXUHVWRDGGUHVVZRUNLQJKRXUVDQGVKLIWGHVLJQ:RUNHULQYROYHGLQGHVLJQRI
VKLIWVFKHGXOH/LPLWKRXUVRIZRUNDQGRYHUWLPH6KLIWVGHVLJQHGVRZRUNHUVJHWHQRXJKUHVWEHWZHHQVKLIWV6SOLW
VKLIWVDUHDYRLGHGLISRVVLEOH7UDLQZRUNHUVDQGPDQDJHPHQWLQIDWLJXHDQGVKLIWZRUNLVVXHV:RUNVKLIW
VFKHGXOHVGHVLJQHGWRPLQLPL]HIDWLJXHHJPD[LPXPQXPEHURIFRQVHFXWLYHQLJKWVKLIWVIRUZDUGURWDWLRQHWF
:RUNGHVLJQHGVRWKDWFULWLFDOWDVNVDUHQRWFRQGXFWHGDWHQGVRIVKLIWVRU³ORZSRLQWV´LQVKLIW4XDOLW\EUHDNVDUH
LQSODFH3ROLFLHVWRHQFRXUDJHWKHUHSRUWLQJRIFRQFHUQVDVVRFLDWHGZLWKIDWLJXH7KRURXJKLQYHVWLJDWLRQRI
LQFLGHQWVDQGQHDUPLVVHVZLWKIDWLJXHDVDSRVVLEOHFDXVH
3$SSURSULDWHVOHHSVFKHGXOHDQGVOHHSHQYLURQPHQW6WUDWHJLHVLQSODFHWRSURPRWHVOHHS'LHWDGMXVWHGWR
DFFRPPRGDWHVKLIWVFKHGXOH+HDOWK\OLIHVW\OH3K\VLFDOH[HUFLVH6DIHSODQIRUFRPPXWHWRZRUN3ODQIRUIDPLO\
DQGIULHQGV8VHRIVWLPXODQWVDQGVHGDWLYHVDUHPLQLPL]HG$OHUWQHVVVWUDWHJLHVDUHXWLOL]HGHJEULJKWOLJKWLQJ
OHYHOVUHJXODUVKRUWEUHDNVFRPPXQLFDWLRQZLWKFRZRUNHUVHWF
([SRVXUHWRQXLVDQFHRU
LUULWDWLQJQRLVHOHYHOV
WKDWPD\LQGXFHVWUHVV

($Q\HQJLQHHULQJFRQWUROVUHTXLUHGWRDEDWHQRLVHWRDOORZDEOHOHYHOVLIRYHU3(/6RXQGDEVRUEHUSDQHOV
3HUVRQDOFRPPXQLFDWLRQGHYLFHVUDWKHUWKDQRYHUKHDGSDJHUV0DLQWHQDQFHDQGUHSDLURIIDFLOLW\HTXLSPHQW
LQFOXGLQJWKHYHQWLODWLRQV\VWHP/XEULFDWLRQRIHTXLSPHQWZLWKPRYLQJSDUWV'HVLJQFRQVLGHUDWLRQVUHODWHGWR
QRLVHUHGXFWLRQLQQHZUHQRYDWHGIDFLOLWLHV3DGGHGFKDUWKROGHUVDQGSQHXPDWLFWXEHV\VWHPV6RXQGPDVNLQJ
WHFKQRORJ\
$/RZHUULQJVRQWHOHSKRQHV(QFRXUDJHXVHRIVRIWVROHGVKRHV:RUNHUHGXFDWLRQRQQRLVHOHYHOVFUHDWHGE\
YDULRXVDFWLYLWLHV3RVWHGUHPLQGHUVWRUHGXFHQRLVH3XUFKDVLQJGHFLVLRQVWKDWWDNHLQWRDFFRXQWQRLVHOHYHOVRI
HTXLSPHQW/RFDWLRQRIQRLV\HTXLSPHQWWRPRUHLVRODWHGDUHDV:RUNRUJDQL]DWLRQDWQXUVLQJVWDWLRQVWRUHGXFH
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QRLVH
([SRVXUHWRSRRULQGRRU
DLUTXDOLW\WKDWPD\
LQGXFHVWUHVV

(3URSHUYHQWLODWLRQV\VWHPGHVLJQ9HQWLODWLRQV\VWHPPDLQWHQDQFHDFWLYLWLHV,VRODWLRQVHJUHJDWLRQRIZRUN
SURFHVVHVWKDWPD\FUHDWHFRQWDPLQDQWV
$&RQWUDFWRUUHTXLUHPHQWVWRUHGXFHDLUFRQWDPLQDWLRQ6HOHFWLRQRIORZSROOXWDQWFOHDQLQJFKHPLFDOV&OHDQLQJ
VFKHGXOHV,QIHFWLRQSUHYHQWLRQDQGFRQWUROVVWDQGDUGV5XOHVUHJDUGLQJWKHXVHRISHUVRQDODSSOLDQFHVWKDWPD\
LPSDFW+9$&RSHUDWLRQV3URFHGXUHVWRUHSRUWDQGLQYHVWLJDWHLQGRRUDLUTXDOLW\FRPSODLQWV:RUNHULQYROYHPHQW
LQLQGRRUDLUTXDOLW\LQYHVWLJDWLRQ&RPPXQLFDWLRQWRHQDEOHIUDQNDQGWLPHO\GLVFXVVLRQRI,$4LVVXHVDQGZKDW
LVEHLQJGRQHWRUHVROYHWKHP
6RXUFHRIGDWD>@
&RQFOXVLRQV
(QYLURQPHQWDQGZRUNLQJFRQGLWLRQVLQRIILFHVDQGGHQWDOFOLQLFVKDVFKDQJHGFRQVLGHUDEO\LQUHFHQW\HDUVDQG
FRQWLQXHV WR HYROYH DV D UHVXOW RI QHZ WHFKQRORJLHV DQG HTXLSPHQW GHYHORSPHQW RI QHZ GHQWDO PDWHULDOV QHZ
VXEVWDQFHVIRUGLVLQIHFWLRQDQGVWHULOL]DWLRQDQGVRFLRHFRQRPLFFKDQJHV
7KHHYROXWLRQRIDOODVSHFWVRIGHQWLVWU\LPSRVHVWKDWWUDGLWLRQDOVWUDWHJLHVDQGPHWKRGVRISUHYHQWLRQDQGFRQWURO
WREHUDGLFDOO\XSGDWHGLQRUGHUWRUHVSRQGHIIHFWLYHO\WRUDSLGDQGFRQWLQXRXVFKDQJHVLQZRUNSODFHVLQWKHGHQWDO
ILHOG 7KLV LV D IXQGDPHQWDO UHTXLUHPHQW IRU DFKLHYLQJ DQG VXVWDLQLQJ ZRUNLQJ FRQGLWLRQV DQG D GHFHQW ZRUN
HQYLURQPHQW
+RZHYHU WKH LGHQWLILFDWLRQDQG ULVNDVVHVVPHQW LV WKHEDVLVRIDQ\DSSURDFK LQ WKHPDQDJHPHQWRIKHDOWKDQG
VDIHW\DQGLVHVVHQWLDOIRUFUHDWLQJDVDIHDQGKHDOWK\ZRUNSODFH7KLVVWHSLQYROYHVORRNLQJDWWKRVHDVSHFWVRIWKH
ZRUNSODFHWKDWKDYHWKHSRWHQWLDOWRFDXVHDFFLGHQWVDQGRFFXSDWLRQDOGLVHDVHVDQGLGHQWLI\LQJSHUVRQVZKRPD\EH
H[SRVHGWRULVN
,WLVDOVRYHU\LPSRUWDQWIRUGHQWLVWVWRNQRZWKHEHVWSUDFWLFHVIRUULVNLGHQWLILFDWLRQDQGFRQWURORIULVNVRILQMXU\
DQGGLVHDVH,PSURYLQJKHDOWKDQGVDIHW\SHUIRUPDQFHZLOOEHEHQHILFLDOQRWRQO\IRUZRUNHUVLQWKHGHQWDOVHFWRU
EXW DOVR IRU DQ\SHUVRQZKR UHFHLYHV VSHFLDO WUHDWPHQWZKLOH DW WKH VDPH WLPH UHGXFLQJ WKH HFRQRPLF DQG VRFLDO
FRVWV
7KH LQIRUPDWLRQFRQWDLQHG LQ WKLVSDSHUEHLQJ WKHEHVWSUDFWLFHV LV LQWHQGHG WRVHUYHDVDJXLGHIRUFRQWLQXRXV
LPSURYHPHQWRI2+6V\VWHPVLQWKHGHQWDOSURIHVVLRQ,WLVLPSRUWDQWWRFKHFNWKHVHOLVWVDVDILUVWVWHSWRLGHQWLI\
ULVNVEXWLWDOVRUHTXLUHVDQXPEHURIVSHFLILFDFWLYLWLHVIRUHDFKVLWXDWLRQ
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